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lection methods, there is some 
cimen film distance which is not 
the effective pene— 
a diameters — 
where a is the lattice period. 
of from 1.090 to 1.140 have been already 
, 1940, Vol 10, p 525) but snsufficiently . 
the effective specinen-film distance. — 


is plotted against a for the two wave- 


alpha doublet and the value of a where 
is chosen. If Dy and Do can be measured — 


then an accuracy of 


nown.- 


= f(a) 


a and A is about 50 mm, 
' can be achieved. 
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There are 3 figures and 2 Soviet references. 
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AUTHORS: Rovinskiy, B.M. and Rybakova, L.M. (Moscow) 
TITIB; - The Relationship Between Crystal Size and Yield Point 
ti predela tekuchesti i 


and Metal Hardness (O zavisimos 
lichiny blokov) 
PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
seu Nauk, 1958, Nr 4, pp 100 - 101 (USSR) a 
ABSTRACT: A study is made of the effect of size (e) of the erystal 
“grains and non-uniformity ( = Aa/a) of the jnterplanar — 
‘distance in the erystal Lattice during permanent deformation 
on yield point (¢.) and Brineil hardness (Hy) of 
(he experimental data used in the study have been 
earlier investigation by the present authors 
and from investigations by other authors, in particular 
. Ball (Ref 1) and Hall (Ref 5). The data are for a low- -" 


-tverdosti metalla ct ve 


‘metals. 


nil? and eile and the plots are 

lines. The authors’ straight line for GO. versus 
elle _ passes through the origin of the co-ordinate gystem, 
Cardl/3 indicating that G, approaches zero as the grain size 
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‘ancreases. Hall's straight line is criticised for not: 


passing through the origin and it is suggested that this 
line could be made to do so and still pass through the 
experimental points. 1/2 
The fact that the plot of oO, VS. n 


straight line passing through the origin is used to conclude, 
that en = const. Doubts are expressed yegarding the  ©° 
validity of the general view that the development of non- 
uniformity of lattice parameters during plastic deformation 
of metal is caused by the development of micro-stresses.» 

It is further argued that Hall's view that the mosaic 
structure of grains is not affected by their size is 
incorrect. 1/2 1/2 


The plots of H, vs. €. and H, vVs- 1 are 


straight lines intersecting the axis of ordinates at a 
point Hg (0) above the origin. From the various’ curves 


is also a 


a relationship is derived for HB and oO, : 
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é Ha - (0) + Co. . 
where C = el/2, Ve, and k is a constant depending on 
units, 


There are 1 figure and 7 references 


, 1 of which is 
Soviet and 6 English. 
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dual filling up of such 2 gaall aperture, a plate with ~ 
reshly made aperture was soaked in a very diluted solut- . f 


rag 


om ¢f celluloid in acetone and was then dried in air, ‘In 
his way a celluloid wall: is produced across the aperture 


ch pe Dy 


ni this prevents the filling up process, This procedure 
leads to apertures which although covered by celluloid are 
theless transparent to visible light and X-rays and 
eServe cneir original circular form. . Such apertures: 
peer suitable for elactron bearis, There are no fisures, © 
5.3 references, of which 2 are Soviet, 1 is English, 
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SOV/126-6-5-17/43 


structural Changes in Metals During Very Small Rates of 
Deformation (0 strukturnykh izmeneniyakh v metallakh pri 
ochen' malykh skorostyakh deformirovaniya) 


Fizika Metallov i Metallovedeniye, 1958, Vol 6, 
Nr 5, pp 874-- 878 (USSR) , 


The difference between structural changes taking place. 
during creep and those due to deformation in tensile 

tests is quantitative in nature. Work done in the past 

on the change in structure in relation to rate of defor— 
mation includes electron microscopic investigations of 

slip lines in monocrystals of aluminium éeformed at 
aifferent rates (Ref 2)- Polycrystalline materiai was 
investigated by Pashkov (Ref 3). An X-ray investigation 

of the influence of the rate of deformation has been 
carried out by Braudenberger (Ref 4). Davidenkov ‘Ref 5). 
investigated the structural changes in steel and copper _ 
specimens which had been statically and dynamicaily 
compressed. All these investigations, however, are oe 
concerned only with static and dynamic deformation. Only = 
recently has the influence of a deformation rate 40 to 
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SOV/126-6-5-17/43 
Structural Changes in Metals During Very Small Rates of Deformation 


50 times less than static been investigated (Ref Gy. Gbe 
results of this investigation do not agree with the krown 
experimental facts. In Figures l and 2 the change of the 
nalf-length of the interference line for Steel 40 ane. 
Wii in relation to the extertof total deformation ab normal 
and very low deformation rates is shown oy crosses and — 
w points, respectively. In Figures 3 and 4, four sets of 
X-ray photographs are stown, two for Steel 40 and twe ror 
Ni of specimens deformed in accordance with the strain 
curves of Figures 1 and 2 (i.e. at normal and slow rates 
of Geformation). Whereas, in undeformed specimens tle 
interference spots appear clearly defines with progressive; 
deformation they become diffuse, the aiffuseness increasing» 
more rapidly with normal rates of deformation than with 
- glow rates.. The lower degree of diffuseness obtained with 
slow deformation is due to relaxations of micro-stresses 
within the grains accompanying slow deformation and is 
prought about by mutual displacement of grains or grain o 
fragments. Such displacement has been observed in plastic... 
Card2/3 deformation as well as in creep (Ref 8). In order to - 
elucidate this phenomenon more fully, a microscopic 
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investigation using the scratch method was carried out © 

in which the specimens were scratched in a direction 
perpendicular to that of deformation. Micro-photographs 

of slowly deformed specimens showed scratch fractures in. 
the grain boundaries and slip lines in grain bodies more 
clearly than those of rapidly deformed ones, thus confirming 
earlier reports of displacement of grains and grain ~ ae 
fractures. There are 4 figures and 9 references, 7 of 
which are Soviet and 2 German. 
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(Polucheniye diagramh 


Lattice" by. the Method of Continuous 
Mnagruzka-deformatsiye bristallicnes- 


Registration ; 


~koy reshetki" metodon nepreryvnoy resistratsii) 


PERIODICAL: “gavodskaya Laboratoriya, 


pp 1367 -. 1370 (USSR) 


ABSTRACT: 
deformation of 


and with each change of t 
X-rayed, te method repor 
a moving film. 
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X-raying on 
load is 
on tne K-rey film. 
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Preparation of the slot "Load-Deformation of the SOV, 32-24-11-16/37 
Crystal Lattice" oy the Method of Ccntinucus Registration 
Corresponding the velocity at whieh the film 


turns and tie yobocsay of deformation must be 
resulated to this period. From an X-ray picture of a 
finely granulated, cylindrical (diameter 13 mm) dur- 
aluminum sample which had been distended 0,3% and of 
layers of lines’ (511)(333) in the absorption of the 
K radiation of copper it is apparent that on the 


two synnetrical fields of the X-ray plate the kK. and K 
ata re 


doublet forms two curves which can be divided into 

four parts. The first section corresponds to the 

condition of the load, the second to the elastic 

distension, the find; to the transition of tne de- 

formation into the plastic region, and the fourth 

part to .the decomposition of the sample. In this last 

section the lattice parameter. shows 2 greater value 

than in the initiel ccndition, which points to a residual 

deformation of inverse sign. Among the advantages of the 

method described is the possibility to observe single 
Card 2/3 crystals by X-raying coarsely crystalline samples. 
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Akademiya nauk SSSR 


“WNekotoryye problemy prochnosti tverdogo tela; - sbormik statey (Some Proplems 
in the Strength of Solids; Collection of Articles) Moscow, Izd-vo AN SSSR; 
1959. 306 p. Errate slip insexved. 2,000. copies printed. 


Ea. of Publishing Houfe: V- I- Aver'tyenov; Tech. Ed.: Re S- Pevzner; 

Editorial Board: A.F. Ioffe, Academician; G» V- Kurdyumov , Academician; 

g. N. Zhurkov, Corre sponding Member, USSR Academy of Sciences; iB. Ps : 
Konstantinov, Corresponding Menber, USSR Academy of Sciences; F. F. Vitman, 
Doctor of Physical and Mathematical Sciences, Professor (Resp. Ed. ); L. A- 
Glikman, Doctor of Technical Sciences, Professor; N. A. Zlevin, Doctor of 
Physical and Mathematical Sciences; y. A. Stepensy, Doctor of Technical : 
Sciences;. Ye-B. Fridman, Doctor of Technical Sciences; Professor, B. S. Toffe, 


x 


_ Candidate of Technical Sciences (Deputy Resp- Ed. )- 


PURPOSE: . This book 4s intended for construction engineers, technologists, physic- =... 
ists and other persons {interested in tne strengtn cf materials. is 


COVERAGE: ‘This collection of articles was compiled by the Otdeleniye fiziko- 7 
‘matematicheskikh nauk AN SSSR (Departments of Physicel end Mathematical Sciences ) ae 
and. the Fiziko-t &tnicheskiy institut AN SSSR (Institute of Applied Physics, 
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Seme Problems in the Strength (Cont. ) Sov /2385 


Academy of Sciences, USSR) in commemoration of the 80th birthday of Nikolay 
Nikolayevich Davidenkov, Member o? the Ukranian Academy of Sciences, founder 
Re tg and head of the Otdel prochnosti materialov (Depertment of the Strength of 
Materials)at the Institute of Applied Physics, Academy of Sciences 7 USSR; ae 
founder of the Pakul'tet ficicheskogo metallovedeniya (Department of Physical ~ 
Metellurgy) at the Leningradskly politekhnicheskiy institut (Leningrad Poly- 
technic Institute), recipient of the Stalin Prize (1943), the Order of the 
Red Banner of Labor (1945) and the Crder of Lenin (1953). The articles deal 
with the strength cf materials, phenonene of imperfect elasticity, temper 
brittleness, hydrogen embrittlement, cold brittleness » influence of deform~ 
ation speed on the mechanical properties of materials ,» Tavigue of metals, and 
general problems of the strength, plasticity, and mchanical. properties of 
nonmetals. Numerous personalities anz mentioned in the introductory profile 
of Professor Davidenkov. References are given at the end of each article. 


TABLE OF CONTENTS: 
Nikolay Nikolayevich Davidenkov (on his 80th Birthday) ge 
Vasil'yev, D. M. (Politekhnicheskiy institut imeni M. I. Kalinina, , 
. Leningrad-Polytechnic Institute imeni M..I. Kalinin, Leningrad). Na- 
ture of the Bauschinger Effect. = 37 
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"Mi ture (sic) Point X-Ray Sources for Point Projection Microscoopy and 
Diffraction Examinations," iS ; 


A paper presented at Second International Symposium on X-Ray Microanalysis 


Stockholm 13-18 Jun 59/Soviet Interest in New Techniques for Measuring Density 
of Ultra Soft X-Rays in Outer Space. , 
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SOV/180-59-1-10/29 
AUTHORS: Kostyukova, Ye.P., and Rovinskiy, B.M. (Moscow) 


— s a : es 
TITLE: Change in the Substructure of Cold-Deformed Aluminium in” 
7 ' Annealing (Izmeneniye substfruktury kholodno-deformirovan- - 
nogo alyuminiya pri otzhige) ; 


: : 7 . 7 o ° ray . : . 4 : ikh- 
PERIODICAL: Izvestiya Akademii Nauk, SSSR, Otdeleniye tekhnichesk1 
nauk, Metallurgiya i toplivo, 1959, Nr 1, pp 559-959 (USSR) © 


- ABSTRACT: On annealing the structure of a deformed metal changes. from — 
_-a thermodynamically unstable to a stable state in two _ 
ways: by reerystallization in situ (Refs 1 and 2) or by . 
primary recrystallization (Refs 2 and 3). The authors- } 
deseribe their investigation of substructural changes 1n. 
99.99% pure aluminium, A back.-reflection X-ray method 
was used. with a beam from a broad focal spot passed 
through a very narrow cross-shaped diaphragm, With such 
diaphragms interference spots from perfect crystals. are ~ 
cruciform; from imperfect crystals complex spots are 
obtained whose nature and dimensions depend on their 
substructure, The distribution of spots is shown — 
schematically in Fig 1. Plate specimens were cut from an 
Card 1/3 ingot, annealed at 3500G for two hours and rolled to 5, 
15 and 30% deformation. Fig 2 shows the patterns — 
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ained after annealing the deformed specimens for two 
eae at 250, 300, 350, 400, 500 and 600°C: the ete 
the deformation the higher the temperature to whic 
continuoug~line bazkground persists, Fig b) gives a eats : 
complete picture (magnification X 2), showing ee a: 
in the spot. shapes at a given temperature and dif sass 
deformations and the changes that occur as the sore : = 
is increased, In this figure some vertically-exten e 
spots are visible and to elucidate their origin santa ea 
‘authors obtained patterns from specimens rotated Ze g 
90° (rolling directisn horizontal). This gave spore 
extended horizontally and the authors conclude tha 
extended spots are due to erystallites in which 


recrystallization 14 situ has occurred. They cla eee 
that such recrystallization is the primary go mai 2 ages. 
even at) the highest annealing temperatures es erie ; 
crystallization becomes appreciable only with iner oe 
deformation, It produces perfect erystals whose 
structural natura changes with increasing annealing 
temperature. Fig & shows an interference spot froma 
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; S0V/180-59-1-10/29 ; 
Change in the Substructure of Cold-Deformed Aluminium in Annealing . 


single specimen successively annealed at 250, 350, 400, 
500 and 600°C, the increasing angular width of the spot ; 
being associated with the increasing number ‘of ‘Sub-grains 


nee ‘composing the crystallite, 
Card 3/3 There are 4 figures and 6 references, 3 of which are 


Soviet and 3 English, 
‘SUBMITTED: August 15, 1958 
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: Neeson ae S0V/180-59-2-10/34+ 
‘AUTHORS: Gal'perin, M.Ya., Kostyukova, Ye.P.,. and Rovinskiy, B.M. 
(Moscow) ek 
TITLE: Change in the Substructure of Metals in Repeated Cyclic 
Loading (Izmeneniye substruktury metallov pri mnogokrat- 
nom tsiklicheskom nagruzhenii) 


PERIODICAL: Izvestiya Akademii Nault SSSR, Otdeleniye tekhnickeskikh 
nauk, Metallurgiya a toplivo, 1959, Nr 2, pp 56-61 (USSR) 


ABSTRACT: Increasing. attention has been given recently to the 
substructure of crystal grains. Rovinskiy and Rybakova 
- (Ref 5) and others (Ref +) have shown that the yield- 

_ point strength and hardness increase with decreasing — 
sub-grain size. The present work deals with substructural 
changes in 99.99% pure aluminium and electrolytic nickel 
during repeated cyclic loading 42 es/second on a 
type MUP-150 machine. Fig 1 sh the test 
pieces. i test pieces we r two 
hours at + 00 °C to o 
strongly-deve Nickel 
ae pieces were 5 9000C, 

ove ne strain during 4 ots 
Card 1/3 BIDU-IMASh meter wi s glued. 
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Change in the Substructure of Metals in Repeated Cyclic Loading 
to the specimen. The substructure was studied by the 
X-ray back-reflection method using a type BSV-I tube 
with a copper anode and linear focus (Fig 2). Figs 3.- = 
“7 give patterns obtained after various numbers of cycles . 
(up to 107). Figs 3 and 7 related to aluminium . 
previously annealed at +50 oC tested under repeated and 
variable sign bending, respectively, and stresses of 
1.55 and 1.75 kg/mme, respectively, Figs and 6 related ~ 
to the repeated bending at stresses of 1.55 and 1.75 
ke/mm2, respectively, of aluminium previously annealed 
‘nt 600 OC, and Fig 5 to that of aluminium ata stress of 


1.75 ke/mm?, previously annealed at 500 °C, ‘The 
mechanical properties of aluminium with weakly- and 
strongly-developed substructures were compared: the 
results showed the superiority of the latter material. 
hat in cyclic deformation the grain 
inium and nickel became more 


complicated, thi the early stages and 


Cava 2/3 ceasing after a The changes 
which occur in cyclically pend on the ~ 
nature of the substructure in t the 
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SOV/180-59-2-10/34 
the Substructure of Metals in Repeated Cyclic Loading 
less pronounced this is, the greater are the changes. . 
There is a definite relation between the hardening of 
’ the specimen in the initial stage of cyclic deformation 
- and the development of its substructure. . Substructural 
changes do lead directly to fatigue failure. 
There are 7 figures and 14 references, + of which are 
Soviet, 9 English and 1 German. 
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ea 50V/180-59-4- 14/48 
‘AUTHORS _Gal'perin, M.Ya-, Kostyukovas ye.P. and Rovinskiy, B.M.— 
; (Moscow) ; 
es es 
‘TITLE: © The. Influence of Cyclic Loadin "on the Structure of: 


Deformed Pure Metals 


PERIODICAL? Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo,. 1959; Nr 4, pp 82-87 (USSR). 


’ ABSTRACT: | X~ray studies. of structural changes occurring in 99.99% 
-oe aluminium™“and electrolytic nickel*were carried out. ; 
Samples were annealed preliminarily deformed to 1, 2.0r os 
“49% and subjected to cyclic stressing by bending. X-ray ed 
pictures are shown for the annealed sample, the sample ne 
after deforming and the sample after various numbers of 
cycles in Fig 2, 3, 4 and 5 for aluminium and Fig 7 for 
nickel. The annealed samples of poth aluminium and nickel 
give sharp interference spots corresponding to simple 
structures with fairly perfect crystallites. After the 
preliminary deformation the spots are more diffuse because 
there are subgrains present and the subgrains themselves 
are not perfect. The behaviour of nickel under 
: : subsequent cyclic loading, is different from that of 
Card 1/2. aluminium. For aluminium the sharpness of the spots 
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ad SOV/160-59-4~-14/48 
The Influence of Cyclic Loading on the Structure of Deformed Pure 
Metals : _ “ri ; i.e 
i reappears. This restoration is greater, the greater the 
amplitude of the stresses and the smaller the. 


preliminary deformation. No restoration is observed in : 
the X-ray picture cf nickei, It is thought that. the v4 
difference in behaviour occurs because aluminium has a Ve 


low temperature of recrystallization. The increase in 
perfection of the subgrains is thought to be a thermal 
process causing recrystallization "in situ" to take place. 
There are 7 figures and 10 references, .3 of which are 
Soviet, 6 English and 1 German. 
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AUTHORS Rovinskiy, Behies -Samoylov, hele (and. Xovenskiy, GM 


een 
TITLE: Crystal Lattice Distortions in Nickel -Based Alloys: at. 
Temperatures of 20-50 (Iskazhenlya kristalliche skoy 
resnetki Vv splavakh na nikelevoy osnove pri temperaturakh 
20-5009) 


PER LODICAL: Fizika Metailov 4 Metallovedeniye;s 1959, Vol 75 Nr l, 
pp 79-90 (USSR) | 


ABSTRACT: The authors used samples of pure electrolytic nickel and 

, ; nickel alloyed with aluninium, chromium, cobalt and iron. 

The composition of these alloys is given in Table 1. The 
alloys were prepared in an 4nduction furnace filled with an 

The melts were subjected to homogenising 

annealing and were hot-forged> After forging they were - 
agein annealed at g00°G and then cold-forged in three 
mutually perpendicular directions in order to decrease the 
dimensions. of crystal grainse. After cutting into plane-= 9 
parallel plates, the samples were again annealed at temper atures 
gradually increasing to 990°C (50°C higher than the - "a 

a temperatures later employed in X-ray studies) > Tne crystal 

Gard 1/3 lattice distortions were studied by X-ray reflection at yee! 
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; SOV/126-7-1-11/28 
Crystal Lattice Distortions in N4ickel-Based Alloys at Temperatures 
of 20-500°C . on aoe 


temperatures of 20, 200, 350 and 500°C. A KROS-1 camera 
with an-exposure standard (Fig.l) was used. Relative 
integral intensities of reflections from (331) and (420) 
planes were found using 2 microphotometer MF-4. The | 
Lattice constant of nickel and nickel alloys in the region 
20-500°C was determinéd to within + 0.001 Rk. The 
relative hardness of nickel and its alloys was also measured 
between 20 and 500°C (Fig.8). The results obtained are 
shown in graphs (Figs.2-11) and tables (2-4). On addition 
of up to 12.4 at. % of Al, 24.0 at. % of Cr, 10.4 at. % 
of Go and 6.7 at. % of Fe, the distortion of the nickel | 
lattice was found to be proportional to the amount of the - 
alloying element present. At room temperature the distortion. 
is greatest on addition of aluminium, and least on addition of 
chromium. At 500°C the greatest distortion is still 
produced by aluminium, but the least distortion is obtained 
on addition of cobalt. The dependence of the characteristic | 
temperature of alloys on the amounts of alloying elements 

Card 2/3.is shown in Fig.5., It was found that the characteristic 
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; : SOV/126 -7-1-11/28 
' Grystal Lattice Distortions in Nickel-Based Alloys at Temperatures 
of 20-500°C 6 ght 


temperature of alloys cannot be obtained by simple addition 
of the characteristic temperatures of their components. 

The state of the lattice at the absolute zero is discussed. 
it was found that the “zero energy in alloys depends on 
the amount of the admixture and the nature of the alloying 
element. There are 1l figures, 4 tables and 12 references, 
of which 10 are Soviet, 1 English and 1 a translation from 
fnglish into Russian. 


ASSOCIATION: All-Union Scientific Research Institute for Aircraft 
Materials (Vsesoyuznyy naucnno~-issledovatel'skiy institut. 
aviatsionnykh materialov) . 


SUBMITTED: October 28, 1957 
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Rovinskiy, Bs M., Lyuttsau, V- Gey Avdeyenko, A. I. 


K-ray Shadow Microscopy (Rentgenovskaya tenevaya mikroskopiya) — 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 19991. 

Vol 23, Nr 5, pp 545 - 551 (USSR) * 

ABSTRACT: In the first part of the present paper the authors discuss 

a the methods of preparing X-ray silhouettes. Four graphs. 

gerve as a basis (Fig 1). The first of the methods dealt,” 
with here is the "contact method", in which the X-ray film 
is in contact with the. sample under investigation. The re~ re 
solving power attains here a maximum of 1 The second method 
is. the one introduced by Cosslett and Nixon, in which, as is. ° 
known, an electron beam is focused by .means of electromagnetic 
Lenses onto the anode, and from which the X-rays then depart. ©. 
The resolving power attains here 0.1 to 0.2m -The third Sok 
method is the one a@escribed by the authors, which consists 
essentially of a tapered anode as point source of the X-rays. 
A resolving power up %0 0.6m. is attained therewith... The — 
last method described goes ‘inder the name of camera obscura. 

Card 1/3 Here, the A-ray light originating from an areal source enters | 
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a chamber, containing sample and film, 


~ gov/48-23-5-3/31- 


through a small stop. 


By this method the authors attained a resolving power below 

4p .In the years 1952. - 1953 the authors worked in the 
Sh AB USSR on the development of X-ray shadow microscopes. 

It is pvinted out that this type cannot cope with the re- 

solving power offered by electron microscopes. A new model 

is described-.in the second part of this paper, complying with 


the third principle described above. 


A graphic section is 


shown and details are discussed. The maximum magnification 


made possible by this instrument, 


is 650fold; the negatives, 


however, may be magnified photographically up to 2000fold.. 
The resolving power. attains from 0.2 to O.5w For an 


exemplification, 
_ of which exhibits a 


two pictures of a net are shown, the first 
400fold magnification, 


and the second, 


by photographic methods, a 2000 fold magnification. The final * 
part of the paper is devoted to the range of applicability 


of these microscopes; 


in this connection two pictures are 


shown depicting mineral-samples, one of an insect preparation, . 


‘two of histological preparations 
alloys. The conditions are specified under which each of 


ts Card 2/3 
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them was taken; magnifications are in the range of s0fold 
to 800fold. There are 7 figures and 14 references, 7 of 
which are Soviet. : 


ASSOCIATION: Institut mashinovedeniya Akademii nauk SSSR (Institute of 
- Machine Construction of the Academy of Sciences, USSR) 
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S07 /32-25-10-28/63 


Rovinskiy, B. Me, Professor, Doctor of Physical and Mathematical 


nem 


“Sciences 


The Problem of the Classificntion ard Manifestation sof Residual 


Stresses. (Answers to the Article by Acudemician N.N. Davidenkov 


Published in Nr 3 of the Periodical for 1959 Have Arrived at. the 


Editorial Office of the Periodical "Zavodskaya Laboratoriya". 
These Answers: Are Given Below in the Form of a Discussion). IIT. 


Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 4228-1230. 
(USSR) 


III 
The author points out that N.N. Davidenkov's (Ref 1) division 
of residual stresses into three classes is inaccurate and 


‘incomplete (Ref 2), and that the third class having no physical 


sense is to be excluded from any classification of stresses. It 

is pointed out that the stresses in state of equilibrium in the 
macrovolume cannot be specified except for by the general 
classification of stresses (Ref 3), and the terminology of the 
Komissiya po tekhnicheskoy terminologii AN SSSR (Commission for - 
Technical Terminology of the AS USSR), and can be termed r 
tmacrostresses" only in some cases. The stresses of "second class" 
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‘the Problem of the Classification ‘end:Manifestnt on: of SOV /32-25-10-28/63 © 


: Residual Stresses. (Answers to 


the Article by Academician N.N. Davidenkov 


_.published in Ur 3 of the Periodical for 1959 Have Arrived at. the Editorial 
Office of the Periodical "“Zavodskaya Laboratoriya". These Answers Are Given 
Below in the Form of a Discussion). IIl. , 


should be better termed "microstresses"” Or crystallite stresses”. 

The "stresses" in state of equilibrium in submicrovolumes should | 

be. termed "lattice deformations". Terms like "deformations of. 
3rd class" and "deformations of 2nd class" should be avoided 
since they are not scientifically founded. In-an Xeray 
visualization of stresses, the appearance of a line shifting 
should really. not be applied to the classification of stresses. 
On considering that an extension of X-ray lines also depends on 
the size of blocks and other factors, the inexpediency of a stress 
classification on the basis of X-ray phenomena becomes even more 
evident, As the weakening of the line intensity in (Ref 1) is - 
referred to "stresses of 3rd class", it is not dealt with ; 
(for the above-mentioned reasons). There are 4 Soviet references. 
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PLAVNIK, G.M.; ROVINSKIY, B.H. 


Investigating the Submicroporosity of low absorbing materials ie : 


the method of multiple small—an i 
~angle scattering of the x~ 
Fiz.tver.tela 2 no.6:1099-1106 Je '60, : . (utRa 13-8) 


1. Institut mashinovedeniya A} SSSR, Moskva, 
(X-ray crystallography) 
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, $/179/61/000/002/015/017 
1¢ $200 oles 229]  8073/E535 


‘AUTHORS:  §Rovinskiy, B.M. and Sinayskiy, V.M. (Moscow) 


TITLE: “The relation between oriented micro-stresses and 
: residual irreversible deformation in metals 


PERIODICAL: Izvestiya Akademii: nauk SSSR, Otdeleniye tekhnicheskikh 
=" - nauk, Mekhanika i mashinostroyeniye, 1961, No.2, 
pp. 146-147 ; ; 


TEXT: The results are described of experimental investigation 
of the residual deformation of thelattice, and consequently of the 
oriented micrc-stresses, on the magnitude of residual irreversible : 
deformation of specimens made of steel 45 in pure compression and 
tension. After: machining, the specimens were annealed in a 
vacuum. furnace at 780°C and then deformed by means of the test 
machine UM-!I2A (IM-12A). One series of specimens was subjected 
to pure compression; the other to pure tension. The rate of 
deformation was 2 mm/min, ‘The residual deformation of the lattice 
was measured by X-ray diffraction and is shown graphically as a 
function of the residual irreversible deformation of the specimens. 
~The residual deformation of the lattice is taken as a measure of the 
_ Card 1/2 
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Be E073/E535 - 


oriented micro-stresses; it shows a maximum value at about 1% 
residual (plastic) deformation of the specimens. On further 
. increase of the plastic deformation of the specimens, the residual 
_ deformation of the lattice falls continuously. The oriented 
micro-stresses are therefore at a maximum at plastic deformations 
- Of about 1%, Therefore, plastic deformations approaching 1% 
should be avoided if oriented micro-stresses have an adverse 
effect. There are 1 figure and 6 references: 3 Soviet and 3 non- 
Soviet, 


ASSOCIATION: Institut mashinovedeniya Akademii nauk SSSR 
(Institute of Science of Machines. Academy of 
Science, USSR) 


SUBMITTED: December 9, 1960 
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“AUTHORS: _ Rovinskiy. BeMe and Lyuttsau, V.G. 
. TITLE: 


@ of the Relaxation Stability of Metals. and 
Alloys on the Atomic Bonding Forces and Lattice 
“Distortions, and Correlation of the Relaxation . 
Stability With Hardness 


PERIODICAL: Fizika metallov 1 metabLlovedeniye, 1961, Vol.1l, No.2, 
pp.285-289 ; 


TEXT: It has been shown earlier by the present authors (Ref.1-4) 
that the relaxation of both the inatiai stresses og and the 
residual, oriented stresses is Peserrbed by the equation 


£405 fre {Ci} : (1) 


where £g and ¢£, denore che xelative elastic deformation of the. ,/ 
material, measured, respectively, on the application of the load 

and after time t during which the test piece deformed 

elastically; Kk) and p are parameters which characterize the 
intensity of the relaxation processes. ky being dependent on the 

Card 1/3 : 
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magnitude of the stress and pb depending on. the nature, structure 
and state of the tiaterial, The non-dimensional parameter : 

to which eariier a term “plasticity tndex! was AS¢cribed (Ref.1), 
appears to be a universal characteristic of the mechanical 
properties of metals; the object of the present work was: to 
establish the relationship between p On one side, and the | 
So-called lattice rigidity coefficrent K, the degree of lattice 
distortion. and hardness on the other, To this end, data obtained. =: ~ 
earlier by the present authors (Ref.1°4) on pure metals (Ni, Al, Cu)» 
and alloys (Cu~Al, NivAl, Ni-Cr, Ni-Fe, Ni-Cu), tested between 
18 and 400°C were analysed, Since p in Eq.(1) varies between 
Gandi, Rz(t/p) . 3 (varying between -0 and 69) was taken as 
the measure of. the relaxation stability in the present work, The 
“following. conclusions Were reached. (1) The relaxation stability 

R. of pure metals varies linearly with K“; this law, however, 

does not apply to alloys, (2) The relationship between Rand 
Brinell hardness number is also Linear, (3) The increase in the 
relaxation Stability and hardness of alloys is brought about by 
static lattice distortions, caused by the introduction of the 
alloying elements atoms, — (4) The decrease in the relaxation 
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Stability and hardnesy of-pure metals at elevated temperatures is aA 
caused hy an incréase in the intensity of the thermal vibrations of 
atoms in the lattice, There are 5 figures and 7 Soviet references,::'. 
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; [| ACC NR: “TP6011998- = “SOURCE CODE: u/o126/65/0197/008/O596/060L ~ & 


| AUTHOR: Rovinskiy, B. M.; Rybakova, LeM. 


ORG: Thstitute of Machine Science, Moscow (Institut mashinovedeni ya ) 
ES DEE CS 9 MOSCOW 


TITLE: Width of diffraction lines on x-ray dif fraction patterns of. cold-deformed, metals 


SOURCE: Fizika naballay. i metallovedeniye: > v. 19, no. hi 1965, 596-60 4 


pa TOPIC TAGS: x ray diffraction analysis, > ‘elastic deformation,’ material deformation, 
=| flow stress ae 


ABSTRACT: -£n approximate dependence of. the teud width. of dittraction: lines on the 
‘block size e and non~homogeneous elastic deformation of the lattice n is obtained, .. 
oe . where €n=const (ode nea). ‘It is shown that the true. line width on X-ray dif~ ; 
$ fraction patterns of cold-deformed metals is in direct relationship to the residual 
-|. deformation and the true flow stress (for single-axis extension). Orig. art. © 
‘has: 2 figures, 10 formulas, and 1 table « CSPRS}]. ; 


SUB CODE: 20, 11 / SUBM DATE: 22Jan6, / ‘ORIG REF: 005 /. OTH REF: & - 
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AUTHOR: Rybakova, L.° Hes Herenkova, R. Fe Rovinskiy. BoM Sec ee 
z F/- 


“ORG: State Scientific Research Institute of he Scien e of M 


a (Gosuaarst= © 
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and netallogrephic analysis of the nature of structural 


TITLE: pee an 


-.. SOURCE: AN UkrSSR. Mekhanizm plasticheskoy deformatsii metallov (Hechanism of the 
»,. plastic deformation of metals). Kiev, Naukova dumka , 1965, 54-63 - ae Es 


¢ TOPIC TAGS: copper, iron, cyclic test, nat terial deformation 


-LABSTRACT: The authors study the kinetics of serustuneL changes: eiteh take place 
within a metal subjected to cyclic deformation. Electron and optical microscopes : 
~ j;were used for the- study. Copper and Armco ‘iron specimens were studied. The copper, se 
: yspecimens were subjected to pulsating cyclic deformation ‘with a constant. deformation 
-_ ‘ amplitude of 1%. The specimens were tested to complete fracture (600 cycles): and up 
ee , to a given number of cycles (1; 2, 3; 10, 50, 150 and 400) at. a loading Frequency «| 
ae i132 cycles per minute. The iron ‘specimens were tested. by a method geseriDed im 
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ee es OF 
fea bakova, L. Me, Tav. AN SSSR, metally, 1965, 5, 3)| 
y iwith a deformation amplitude of 4%.° Isolated pores and cracks are observed in the}: 
~ fearliest stages of cyclic deformation (1 or 2 cycles). Damage at this stage of de-| 
-° | formation has no effect on the mechani - 


“) {After Lo cycles, 


7 _|another work (Rovinskiy, B. M., Ryb 


“; graph of a specimen after 50 cycles of 
~: dividual micropores to fuse into crac 
“to. twins. 
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 & py Z. G. Pinsker ("Basis of diffractional 
methods of investigation of perféet crystals"), By Me 
Rovinsiiy and L. iM. Ryoakova ("investigation of dependence 
or mochanical proporties on enaracteristics of structure 

of motals'"-), Le M. Utovskiy and P. M. Usilcov ("Application 
of microscopy in investigation of structure of alloys"), 

A. As Pradvoditeley and N, A. Tyapunina ("Role of repro- 
Gucetion of dislocations in process of plastic flow), A. Ve.’ 
Pertsov, N. Vv. Pertsov and E. D. Shukin "Self-producing 
tntornal dispersion of metals under action of. strongly 
‘superficially-active metallic melting") and I. L. Mirki 
advanced by ~~ 


("Ppoblems of structural investigations 
requirements of progress of technology") 


re-orts presented at the 3rd Intervuz Conference on Strength and Ductility of 
Metals, Petrozavodsk State University, 2h-29 June 1963. 

(reported in Fizika Metallov i Metallovedeniye, Vol. 16, No. hy 1963, p 0. 
"JPRS 24,651 19 May 1964. 
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mme|«C«ROVINSKIY, B. M.; LUTSAU, V. G.; KOSTYUKOVA, Ye. P. ee 
oe eas Pheer 
"Substructure and dislocation distribution in polycrystalline aluminum." 
report submitted for 6th Gen Assembly, Intl Union of Crystallography, Rome, 
4 Sep 63. : ; 
Inst of Machine Sciences, Moscow. 
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{Sane ee oS ee ee 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3 


LUTSAU, V. G.3 ROVINSKTY, B. M. 
"Te relation between substructure and concentration inhomogeneities in alloys. 
report | submitted for 6th. Gen een Intl Union of a baie ali te Rome, . 
9 Sep 63. 


Inst of Machine Sciences » Moscow. 
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"Study of Dependence . of Mechanical Properties on Metal Structure Characteristics." 
report presented at the 3rd Conference of Higher Sducational Institutes on Strength __ 


and Plasticity of “etals, Petrozavodsk State University, 2h-29 June 1963. 
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SINAYSKIY, V.M, (Moskva); ROVINSKIY, B.M, (Moskva) 


Residual stresses occuring during metal ; 
grinding. Izv.AN SSSR.~. 
; Otd.tekh.nauk.Mekh.i mashinostr, no.32142-145 Seas 163, ae 
: : (MIRA 16:8 
(Strains and stresses) (Grinding and polishing) 
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s/181/60/002/06/10/050 
B122/B063 


AUTHORS: Plavnik, G. M.; Rovinskiy, B. M. 
. = ; TELE SEE . : ’ 
TITLE: Investigation of the Submicroporosity of Low-absorbing Mater-— 
- tals by the Method of Multiple Small~angle X-Ray Scattering7( 5 


PERIODICAL: izika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1099 = 1406 


TEXT; By way of introduction, the authors discuss the experimental con- 
ditions required for the application cf Lambert's and Guinier's simple 
relation for the calculation of the. "radius of inertia" R of the non- 


: < ; aK 
homogeneous regions a(t) = 0,004 * with the aid of multiple smali- 


angle scattering (L —- integral width of the multiple. scattering curve, 


m- mags of the sample per irradiated unit area in g/om; Oo - density of 
She maverial). It was established in this connection that the formule is 
well spplicable when using thick samples 30 as to attain a complete scate- 
tering of the primary beam in the sample by sufficiently frequent scatter=- 
ing. ehis is facilitated by the nee cf moterials with high scattering power. 
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Investigation of the Submicroporosity of Lor- spay A ea 
absorbing Materials by the Method of Multiple eae : 
Small-~angie X-Ray Scattering 


Again, high scattering power is secured by the use of materials with 

large R. However, a comparison between the results of the usual small- 
‘angle scattering and those by Lambert and Guinier is not 3c easy. In this 
connection, the paper under review reports on studies made on nonannealed, 
low-absorbing BeO, which exhibits a considerable inner submicroporcsity 
(fluctuation of pore size from 20 to 250 A). With a view to simplifying 
the determination of L, the authors developed a method allowing the direct 
determination of L from the measurement of the scattering intensities 

Tes qT, from two different distances from t’° counter (one being in the im- 


mediate vicinity to the counter) (Figs. 1 and 2). The setup described was 
connected to a YPC-50\\ (URS--50I) apparatus. Scettering curves were repeat- 
edly drawn of 11 sare with a thickness ranging from 0.06 to 0.80 g/om*, 


* and the curves (ist cere) (7), L/b; (2), and 5/1 (3) were drawn as 


_functions-of m (Fig. 4). In the case of a small m, curves 1 and 2 were 
found to-differ from one another. In the case of larger m and prevailing of: - 
multiple scattering, the intensity distribution curve assumes 3 Gaussian 
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Sutmicroporosity of Low- 8/181/60/002/06/10/050 
; ing Materials by the Method of Multiple .B122/B063 : 
Small-angle X-Ray Scattering 


character, and the two curves run in parallel i The 
radius R is determined from rai lines (R = 270 a), 

. A maximum pore radius of yi all<angle scatter. 
ing from thin samples. The multiple X=+ray Smali-angle scattering Simpli. 
fies and: facilitates the determination of the porosity of a material, and 
+83 well appliecabie for the determination of the radii R of non-homegeneous . 
regions larger than 100 A, Comparative data by S. M, Astrakhantsev and Ya. 
S._Umanskiy (Ref. 8) (the former algo supplied the beryllium samples) were 
also used to snterpret the results (Table). There are 4 figures; ! table, 
and 9 references: 2 Soviet, 2 American, 1 French, 


ASSOCIATION: Institut mashinovedeniya AN SSSR, Moskva (Institute sf 
; Machine Construction of the AS USSR, Mcscaw ; 


CUMSITYED: August 344.1959 
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LYUTTSAU, V.G.3 One Be M. 


Dependence of he sibatmicture on nonuniform concentration in Airs: 
Kristalografiia 8 no.5:742-745 8-0 '63. (MIRA 16: 10) 
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LBOISRTY, Bui.; KOSTYUKOVA, Ye.P.; LYUPTSAU, V.G. 
es and distribution of dislocations in single-crystal and 
polycrystalline alumimun, Kristallografiia 8 no.4:657-662 Jl-Ag '63._ 

(MIRA 16:9) 


(Aluninun) (Dislocations in crystals) 
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ROVINSKIY, B.M. (Mgskva); RYBAKOVA, L.M. (Moskva) 


Stresses and irreversible deformations in plastic metals. dansed by ; 

simple stretching, Izv.AN SSSR.Otd.tekh. nauk. Mekhi mashinostr. 10.5% 

68-74 S-O 162. (MIRA 15:10) 
(Strains and stresses) (Deformations Hechantes)) 
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ROVINSKIY, B.M.; LYUTTSAU,. VaGe 
Xray microdefectoscopy« Zavelab.: 29 no.1:38-41 '63. 
(MIRA 16: 2) 
° (Materiale—Teating) (X-ray microscopy) 
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b 1038-63. ENP(r My f(a) (s(n) (008 | oe 
: scoeseton NR: AP 000800_ _ _ LIPS oe : soompi oniy : 
: AUTHOR: -Rovinskiy, B. My ‘Rybakova,, aa (Moscow) Bee Oe : 


: : “RTTIE: On the: relation between. the aranese. and the tre stresses end oe i: 
residual deformation under simple tensile stretching. = ; EE: 


SOURCE: AN SSaR. T2ve ota. tel. nauk. ‘Mekhentka, re mashinostroyeniye, nO. a 
_5 1963). 164-167 ah a Bestia aly ee : 3 


oe “TOPIC TAGS: “hardness, trie: a iressee, residual * qetormatton: ‘simple: ieaeicas 
>. simple’ ‘stretching, ‘Cu, Al,’ Ni, Armco: ‘Fe, ‘Steel 45,- hardness V8. true: Dalat : 
2 eee VB. residual: aetcrontion, Brinell: ‘Resting or : at 


: ABSTRACT: - This” report on the pesulte’ of an. experinentel program: eters see the ay A 


authors" ‘studies (Akad. nauk SSSR, Izv., Ota.’ tekh. Mekhanika 1.00 
“ mashinostroyeniye, no. 5, 1962, 68, and ibid., no. 4, mosh, -100) -in' which 1t wes 
- shown that there is a relationship between the true stresses in specimens made of” 
ae plastic metals under simple tension at a ‘presicribed stretching rate and the. oe 
* irreversible residual defcmuattens and also | a linear. pestiore. between the rae ee 
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ACCESSION NR: AP3000900 -* 


ee hardness of tie metal. thus actorued,t as 5 established by means: of. the: Brinell 
: ': “indentation test, and the ‘true stress ‘and the residual. deformations, Tests « . 
. >, ere made with MO copper, “AO aluminum, - NO. nickel,’ ‘Armco iron, and ‘Steel. 45.0. an 
[hese materials were tested after various types’ of heat treatment’ (ala specified). - 
“ Hardness-versus-true-stress diagrams were constructed. - The diagrams confirm the. 
relationship previously obtained from X-ray: investigations. It. is noted that 
aluminum, iron,.and Steel 45 exhibit two differently. sloping: rectilinear DRE ee 
segments in the graphs; ‘the. discontinuity points - between these segments Saation. Hates 
--. previously obtained experimental data. . The hardness-versus-redidual | deformation . pois 
_, to the 0.5 power..exhibit single straight-line graphs. The present paper does. ae 
: not develop the problem of the: discontinuity: between ‘the. two straight-line. 
ségments in the herdness-vs.-true-stress diagrams: any further leaves ‘this to a. Lon 
- subsequent specialized study. The specific value of the slope. of the hardness-ve. ee. 
ture-stress lines is examined,’ and it is concluded that their slope is a direct Be ae 
function of the method of. the hardness measw: -ement.. There are 6 numbered Pe 
23 equations, 6 ere, and - 1 table. 
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ROVINSKIY, BM, 
sess ; ; 
Weakened surface layer. Trudy Sem.po Sen pevenins: fase 7-11 ae 


MIRA 15:10 
| (Surfaces (Technology) ) 
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_ROVINSKIY, B.M.; LYUTTSAU, V.G. 


_ Hardness relaxation of cold-worked metals and the deperdence cf . 
hardness on lattice distortions. Fiz. met. i metalloved. 13 no.5: 
724-727 My 62. : (MIRA 15:6) 


1, Institut mashinovedeniya AN SSSR. 
(Metals---Cold working) 
(Hardness) 
(Crystal lattices—-Defects) 
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$/032 63 /029/001/010/022 
B104/B166 


"AUTHORS: -  Rovinskiy, B. M., and Lyutsau, V. G. 


PPLE: X-ray microflaw detection 
PERIODICAL: Zavodskaya laboratoriya, v. 29, no. 1, 1963, 38-41 


TEXT: Two radiographic methods of detecting flaws: measuring less than ere ies 

0.1 - 0.2 mm in metals are described. First method: camera obscura (fig-1). 02:9 

The diameter (2) in the W or Au plate is 0.005 mn, the plate thickness : 

0.2 mm. The enlargement ranges from 10 to 20. Second method: x-nay 

projector (Fig. 2). The electrons coming from the wire electrode (1) are 

concentrated on the tip of the point anode (2) through the electrostatic | 
“lens (3). The x-rays then move oppositely to the direction of the electron." ) 

‘motion. (1) is a loop of a thin W wire. Using the first method, defects -. 

of a size no greater tnan 10p can be traced, and using the second method 

even defects of ip can be detected. Tnere are 6 figures. 


ASSOCIATION: Institut mashinovedeniya 
(Institute of the Science of Machines ) 
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X-ray microflaw detection s 340394 53/029/001/010/022 : 
18 Sooe 


- Fig. 1 Scheme. of the fi 
ek rst method. Le end: - 
Beas obscura; (3) object Gat ee (1) x-ray tube; (2) aperture 


Fig. 3 scheme of the. 
the X-ray micr ; 
anode: . 7 : Oprojector. : : 
de; (3) electrostatic lens with window; (4) abject psy trees (2) -point 
: 3 Plate. 


PIG. 1 | . 
es PIG. 3 ane 
hs. 
Eb 
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KOSTYUKOVA, YeoP.; ROVINSKIY, B.M. 

. mad 
Determination of substructure characteristics of crystallites 
of coarse-grained materials, Izv. AN SSSR. Ser. fiz. 26 no.3: 
331-339 Mr '62, (HIRA 15:2) 

var (X-ray crystallography) —— 
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iy aoe 7 S/179/62/000/005/004/012 
On the enone and wFreversible coe. E191/E135 <4 a 


plastic term, from the initial values of the 
coefficient of ess, the 
can be easily 
can be descri 
plasticity, ; 
There are 7 figures and 2 tables, 


SUBMITTED: May 7, 1962 


. Card 3/3 


5510017-3" 
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R00144 


“APPROVED FOR RELEASE: 07/19/2001 CIA-RD 


P86-00513R001445510017-3 


“ na 


s /179/62/000/003/010/015 


ELQL/E4&35. 
AUTHORS: Rovinskiy B.M., Sinayskiy, V.M. (Moscow) 
TITLE: “On the effect of the rate of deformation on the 


magnitude of the residual oriented microstresses 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
; tekhnicheskikh nauk. Mekhanika i mashinostroyeniye,- ~ 
no.3, 1962, 159-160 rs 


TEXT: The magnitude of oriented microstresses has been previously oe 4 
related to the equivalent yield stress under reversed loading. : 
Oriented microstresses have been shown to pe mainly responsible for 
the reduction of the fatigue strength due to even a small prior a 
plastic. deformation. Standard cylindrical 0.45% carbon steel 
test pieces, provided with precisely machined Longitudinal flat 

‘lands, to facilitate X-ray investigation, were examined. 

Carefully conducted tests in tensile testing machines covered a 

range of plastic deformation between 1.2 and 1.5% and a range of 

rates of deformation up to 50 mn/min. The magnitude or oriented 
microstresses increases several times within this range of speeds. 

To avoid oriented microstresses, which always have an adverse 
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S/1L 62/0 
On the effect of the rate .., eee 90/003/010/015 


effect, minimum rates of deformation and materials. with the least 
_non- pape ere of structure should be used, There is 1 figure, 


SUBMITTED: | February 16, 1962 
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ee ow : . ge, 4k, * 1389810 
= a & : s/123/52/000/014/005/02 
1.1250 ae vs. AOO#/A101 
AUTHORS: - | Rovinskiy, B. M. , Lyuttsau, V;. G., Gaveiine, N. N. 
° et ect 
TITLE: Investigation of the relaxation resistance of nickel-base alloys 


PERIODICAL: Referativnyy zhurnal, Mashinostroyenlye, no. 14, 1962, 23, abstract 
14A150 (In collection: "Issled. po zharoprochn. splavam". V. 7, 
Moscow, AN SSSR, 1961, 122 - 128) : 


TEXT: ' The authors report on the results of investigating the relaxation of 
oriented residual micro-stresses in Ni-base alloys with Cr, Fe,-Co and Al addi- 

tions at temperatures in the range of from 20 to 400°C. The authors measured by 

- the x-ray diffraction method the residual deformation of the’ lattice, originating % 
as a result of tensions exceeding the elasticity limit (5 ~ 10%) and subsequent un- =. 
loading of the specimens, and also changes in the residual deformations taking rap 
Place in the course of time. It is proved that the optimum increase in the re- 

- laxation resistance of alloys.is obtained with Fe, while Cr yields the poorest re- 
sults. . The relaxation resistance decreases with a temperature increase; this 


takes place abruptly in pure Ni. and in the least degree in Ni-alloys with 12.4 
atomic g Al. 


: [Abstracter' s note: Complete translation] 
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Relaxation of the hardness ...— $/126/62/013/005/012/031 
A E07 3/E5 35. an ee 


-in tne initially annealed state was 20 and 38 units for the. 
aluminium and copper, respectively.. The obtained hardness 

' yrelaxation curves are similar to curves of. the relaxation of 
Lattice distortions in cold-worked metals. The obtained results 


are plotted. in ‘graphs, in(H,/H,)vs. f(t), where, H) and; oy 
H, - hKardness directly and after a time t after cold-working the. ee 
métal, respectively. It is assumedthat the hardness tte ea 


relaxation is caused by to simultaneous, independent processes which 
can be expressed by means of the equation : 


| ey 
ho a exp lee kt S| Se 
4 H 3/2 : , 

_ t ° 7 ee. ; | 
where ier --speed of hardness relaxation caused by one of the 
nrocesses; b and ¢ - constants of the second process (a = l/c). 
For one process, expressed by : 

1 
k = a f - = 
yt = f(t) and \ 572 c ECE)’, 
: a+ bt 
ard 2/3 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3" 


CIA-RDP86-00513R001445510017-3 


Pathan a 
She ee ea, 


"APPROVED FOR RELEASE: 07/19/2001 


Relaxation of the hardness ... $/126/62/013/005/012/031 
. : ) B073/E535 | 


the relaxation tiiies are 940 and 1400 hours for the aluminium 

and copper, respectively. For the second process the hardness 
relaxation is virtually complete after 100 hours for both , 
aluminium and copper. . Comparison of the relaxation curves of 

the hardness and of the residual lattice distortions, determined 
from measuring the integral Debye line intensity, shows complete 
agreement for aluminium... For copper agreement is not so good 

and this is attributed to differences in measuring conditions 
(additional influence of heating and cooling cycles), There are 
“4 figures and 1 table. 


ASSOCIATION: Institut mahinovedeniya AN SSSR 
; (Institute of Science of Machines AS USSR) 


- SUBMITTED: December 7, 1960 (initially) 
December 12, 1961 (after revision) 
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ROVINSKIY, B.H.; LYUTTSAU, V.G. 


Relasation: of distortions in the lattice of cold-deformed 
metals, Fiz. met. ‘i metalloved. 12 no.3:305-313 S '6l. 
(MIRA 14:9). 
lL. Institut mashinovedeniya AN SSSR, 
(Crystal. lattice) (Deformations (Mechanics) ) 
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Relaxation resistance. of. nickel-base alloys. Issl. po zharopr. —- 
splav. 7:122-128 '61l. © (MIRA 14:11) 
(Nickel alloys--Testing) (Strains and stresses) 
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examination. The X-ray method was also used for investigating stress 
relaxations. This consisted of measuring the residual lattice defor- 
mation after extension (or compression) beyond the elastic limit. 
and subsequent unloading of the specimens, and its change with timee . 
.Por this purpose, the specimens, after being X-rayed, were defor- 
med in the original unstressed state in a normal tensile testing 
machine up to 5 ~ 10 % elongation which, after unloading, guve the 
required residual plastic lattice deformation, [abstractor's notes 
'Blastic lattice deformation' in the original article appears to be. 
an error J» fhe curves for the relaxation of residual orientated mi- 
crosiresses in pure nickel and Ni-Cr, Ni-Al, Ni-Co and Ni-Fe alloys, 
obtained by precise lattice period measurements at room temperature 
and elevated temperatures, can be described by the equation &, = e. 


exp ~ [k,t]P, where E, and &, = percentage macroscopic elastic de- 


ding and after time t, 


formation of specimen immediately after loa 
terizging the intensity 


respectively; k, and p are cov.stants cherac 
of relaxation, k, being determined by the level of stress, and » by re 
aaa j ye 


mo Gare. 2/ 5" 


T = 2 = 1 
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al. The value of p characterizes 
esistance of pure nickel and of the 
mand elevated tem 


least effectively. 
decreases with incr 
i pure Ni and least 
y containing 12.4 at.% Al. There are 6 
2 Soviet-bloc and 1 non-Soviet=bloc. The 
reference to the English-language publication reads ag follows: E. 
Owen, Y.H. Liu and D;-P,. Morris, Phil. Mag., 39, 1948. 
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ROVINSKIY, B.M., doktor fiz.-matem.nauk; LYUTTSAU, V.G., kand.tekhn.nauk 


pon terenres on n the nondestruztive methods of material research. 
Vest. AN 31 no.]0:120-121 0.1. (MIRA 14:9) 
(Quality control--Congresses) “an 
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ROVINSKIY, B. Ma RYBAKOVA, L.M. 
“Effect of preliminary cyclic heat treatment and plastic deformation 
on metal strength and durability. Fiz. met. i metalloved. 9 
no. 4:606-612 Ap '60. _ . (MIRA 14:5) 


1. Institut mashinovedeniya AN SSSR. jae 
(Copper--Heat treatment) (Copper—-Fatigue) 
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ROVINSKIY, B.M.; RYBAKOVA, L.M. 
Time strength relation in dynamic tension, Fiz. met. i metalloved.. — 
“9 noo 42598-605 Ap '60. (MIRA 14:5) 


1. Institut mashinovedeniya AN SSSR. . 
(Strains and stresses) (Creep of metals) 
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Relationship between oriented microstresses and irreversible residual 
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no.2:146-147 Mr-Ap ‘61. (MIRA 14:4) 
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2 aaa ; 
Dependence of the relaxation stability of metals and alloys on 
binding forces and distortions in the lattice and the correlation 
of the relaxation stability with hardness, Fiz, met. i metalloved, 
11 no. 2:285-289 F '6l. (MIRA 14:5) | 


1. Institut mashinovedeniya AN SSSR, 
(Crystal lattices) . (Metallography) 
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AUTHORS : Rovinskiy, B.M.>» and Lyuttsau, V.G. 
TITLE: Relaxation of distortions in the lattice of cold: 


worked metals 


PERIODICAL; Fizika metallov i metallovedeniye, vy 12, no.3, 1961, . 
305-313 : 
TEXT: The spontaneous increase in intensity of Debye lines, 
indicating relaxation of distortions in the lattice, was , 
investigated. Homogeneous fine grained, cubical samples were. 
prepared from 99.99% aluminium and electrolytic (99.92%) copper. 
X-ray phetographs showed. that the samples possessed no texture. 
An X-ray. photograph was taken of each specimen. The specimens 
were then slowly compressed in three mutually perpendicular 
directions in several operations, giving a total reduction of 
about 50%. The hardness of aluminium and copper increased by a 
factor of two, which showed the presence of considerable lattice 
distortions. Further X-ray photographs were then taken over a 
period of 500 hours. The integral intensities of the (420) | 
- aluminium and (400) copper lines were measured. After deformation, 
Card 1/3— 
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Retexat 20m of distortions an the .. E021/E180 


the intensity of the aluminium line decreased by 45% and that of 
the copper line by 41-45%. after a further 500 hours the oe 
intensities of the lines were restored near to their original ~ xX 
values, At the same time the intensity of the background 
decreased. These results were interpreted as meaning that | 
lattice defects developed during cold working are healed after a 
time and that the distortion is therefore relaxed. The data were 
analysed and it was. shown that the curves of relaxation of 
distortion could be explained by two independently occurring : 
‘processes, The first of these processes takes place at a-constant . 
™ 8 =60S so rate, and is completed in 940 and 1480 hours for aluminium and 
: copper respectively. The. second process takes place intensively 
at first. and then the rate sharply decreasés., This process is 
almost complete after 100 and 200 hours for aluminium and copper 
respectively. Hardness measurements: confirmed that relaxation 
takes place with time, The results of studies of relaxation by 
hardness measurements.will be the subject of a separate report. 
There are 5 figures and 13 references: 7 Soviet (two of them 
Russian translations from non-Soviet publications) and 6 non-Soviet. 
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‘The four most recent English language references read as follows; 


; Relaxation of distortions in the .., 


Ref.1: D. Bowen, R-R. Eggelston and R.H. Kropschot, 
J. Appl. Phys., 1952, Vol. 23, 630. 
Ref 53 E. Warren and B.L, Averbach, 4 
Appl. Phys., 1949, vol.20, 1066; 
»S. Weiss and I.Rs Slark,. 
J. Appl. Phys., 1952, Vol. 23, 1379, 
D. Michell and E. Lowegrove, 
Phil. Mag., 1960, Vol.5, No.53, 499. 
Ref.7: F.R.L. Schoening and N.I. van Niekerk, 
: Acta met., 1955, Vol.3, No.1, 10. 
Ref.1ll: M.S. Paterson, 
4. Appl. Phys., 1952, Vol.23, No.8, 805. 


ASSOCIATION: Institut mashinovedeniya AN SSSR 
(Institute of Science of Machines, AS USSR) 


\- SUBMITTED: - . January ll, 1961 
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AUTHORS: Gal'perin, M,Ya., Rovinskiy,-B.M, and Sinayskiy, V.M. 
(Moscow) ies : 


-. TITLE: On the influence of preliminary tensile plastic a 
deformation on the fatigue strength of steel 


PERIODICAL: Akademiya nauk SSSR, Izvestiya, Otdeleniye tekhni- 


cheskikh nauk, Mekhanika i mashinostroyeniye, 1961, 
No.3, pp.161-162 


TEXT; Most authors mention only an increase in the fatigue 
strength as a result of increasing work hardening produced by 
applying tension, N, I. Chernyak (Ref.1: "Fatigue strength of 
preliminarily stretched steel", Symposium Tr, In-ta stroitel'noy 
mekhaniki AN UkrSSR, 1953) found that a small amount. of Plastic 
deformation by tension does not increase but lowers the fatigue 

of steel, For e€P = 1. 0-2,6% a minimum fatigue Strength is reached, 
then the fatigue strength increases and for eB" = 12% it reaches 
‘a value corresponding to that of undeformed steel. The work 
described in this paper was carried out for the purpose of M 
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determining the relation between the magnitude of oriented 
residual microstresses occurring during piastic deformation in 
tension and the drop in the fatigue limit, Medium carbon steel, 
Steel 4&5, of -25 mn diameter was used in the tests, the mechanical 
characteristics of which were as follows: = 


oo, = 39.8 kg/mm" , oO, = 66.0 kg/mm” AK 


= 4.89%, a. = O4 kgM/em-, H, = 152 


k B 


Several batches of specimens, 12 in each batch, were produced, 
The shape of the specimens was such that the same specimens could 
be used,without further machining,tor the fatigue tests, The 
gauge length was 22 mm, the 20 mm leng central section of which 
-had-a diameter of 8 mm, Fig.l, After machining to the desired 
size and surface quality the Specimens were annealed in vacuo 

at 780°C for two hours and then allowed to cool together with the 
furnace, Following that, they were stretched at a rate of 

2 mm/min within:a range of O to 10%. For the gauge length the 
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On the influence of preliminary ,,, S/179/61/000/003/014/016 
E073/E535 | ae 
_ error in measuring the length did not 
tests were carried out with a loading 
total duration of 10/ cycles, Prior 
oriented microstre 
X-ray diffraction patterns were taken f 
befcrs and one after loading, 
Fig.2 and it can be seen that 
| Strength was achiev 
Ll to 2%, 


between the magnitude 
ted microstresses go (kg/mm“) and the magnitude of 
‘preliminary deformation (curve 2 ° It. can be seen that this 
curve has a minimum approximately for the same range of plastic 
deformation as was observed for curve 1, The curves 1 and 20 
show similarity for. small Plastic deformations: the influence of 
work hardening starts to manifest itself at eP = 2% which leads | 
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to an intrease in the fatigue strength, The obtained results 
confirm the aasumption of the decisive rcle of residual 

oriented microstresses on the fatigue strength, This is in good 
agreement with data published earlier by the authors (Ref.6: — 
_Izv.AN SSSR. OTN. Mekhanika i mashinostroyeniye, 1961, No.2) on 
the relation between oriented microstresses and the residual 
plastic deformation, However, i¢ is net as yet possible to 
propese a simpie mechanical model of. the Phenomenon since the 
‘Magnitude of the oriented’ microstresses is much greater than the 
drop in the fatigue Limit, There are 2 figures and 6 Soviet . 
references, ; 


ASSOCIATION: iyecteut mashinovedeniya AN SSSR . a 
(Institute of Mac thine Science AS USSR) 
SUBMITTED: January i8, 1961 
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Madorskiy, Yakov Yudovich, and Efraim Vol'fovich Rovinskiy . 


x 


. Peorlya aviatsionnykh dvigateley, chast! 1: Osnovy termodinamiki 1 gazovoy dinamiki 
(Theory of Aircraft Engines, Pt. 1: Fundamentals of Thermodynamics and Gas 
Dynamics) Moscow, Voyenizdat, 1960, 211 p. No. of copies printed not given. 


Ed.: M.S. Pisarev, ‘Engineer-Colonel of Supplies; Tech, Ed.: T.F. Myasnikova, | 


PURPOSE: This book is intended as a textbook for students at technical aviation 
schools. It may also be useful to the flying and technical personnel of the 
yvs (Air Forces), GVF (Civil Air Fleet), and DOSAAF (A11-Union Voluntary Society 
- gor the Promotion of the Army, Air Forces, and Navy), and to other readers . 
4nterested in the. theory of jet engines. ; 


COVERAGE: This volume constitutes the first part of a 2-part work on the theory of 
aircraft engines, Part I presents the fundamentals of thermodynamics and gas : 
dynamics; Part II will discuss the theory of jet engines, Chapters I, ITI, and. 

Iv were written by E.V. Rovinskiy; Chapters II, V, VI, VII, and VIII by Ya. Ya. oo: 
Madorskiy. A section on possible atomic aircraft engines is included in the 
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Theory of Aircraft Engines (Cont. ) SOV /4229 


general discussion of aircraft engines, The authors thank Docent Yu.M, Mayzel', 
Candidate of Technical Sciences, The work of G.I. Petrov and Ye, P. Ukhov 

is referred to in the discussion of skock waves and diffuser design. There are 
13 Soviet references, 


TABLE OF CONTENTS: 


Preface 


Ch, I. General Information on Aircraft Engines 
1. Concept of thermal engines 
2. Types of aircraft engines 
3. Classification of jet engines 
Thrust. . Specific jet-engine parameters 
_ Gunpowder rocket engines (PRD) 
Liquid-fuel rocket engines (ZhRD) 
Ramjet engines’ (PYRD) 
Tirbojet engines (TRD) 
Turboprop_ engines (TVD) 
Atomic aircraft saree 
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ROVINSKIY, B.M.3; KOSTYUKOVA, Ye.P. 


Some arplications of the graphic analysis method of determining 
“lattice parameters. Kristallografiia 8 no.2:264-268 Mr-Ap '63. 
‘(MIRA 17:8) 
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SOURCE: . Ref. zh. Henan Abs 6V640 


‘AUTHOR: Rovinokiy, B. My Lyutteauy, Veg. 
TITLE: Certain results of study of stress relaxation in metals and alloys 


CITED SOURCE: Sb. -Relakeata. yavleniya v met. i splavakh. H., Metallurgizdat, 
1963, 275-289 ; vO , 


TOPIC TAGS: stress relaxation, metal, alloy, relaxation curve, reverse x ray 
method, deformation, elastic deformation 

ee 
TRANSLATION: Describes new methods of obtaining relaxation curves by measurements. 
of tranaverse deformation of a test piece whose initial longitudinal deformation 
remains constant, and a reverse x-ray method of transverse elastic: deformation of 
lattice (at room and elevated temperatures). ‘The latter is an adequate method 
of load measurement, necessary for maintaining given initial deformation with 
‘gtrict constant longitudinal deformation of test piece. ADEE IAEA| the relaxation 
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curve equation and considers structural changes in metal during stress relaxation.. 
| The x-ray method shows that,in the process of stress relaxation,structure per- 
fection of reflecting. crystallites decreases and coherent constraint in them is _ 
disturbed... Simultaneously there occurs a turn of grains and their mutual displace- 
ment. Thus, basic mechanism of stress relaxation in metal (at room temperature) 
is elasto-plastic, a shear mechanism. Stress relaxation is noticeably influenced 
by magnitude of grain, degree of preliminary plastic flow, content of impurities, 
{ test temperature, distortion of lattice,and level of constraining forces. Hardness ina 
| of HB metal, similar to relaxation stability, is determined, on the one hand, a 
» by substructure and, on the other, by constraining forces and distortions of lat- = 
‘.tice. Therefore, among these mechanical chBtacteritsoe a correlation is observed. 
Bibliography: 13 references | pie Ft 
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AMIE egoreg9 AN) |: SOURGE conB: ur /0126/66/021/006/0929/0934 
AUTHORS 3 Rovinskiy, Be.Mes Sinayskiy, Ve Me3 Gal'perin, M, Tas . Io 
ORG: NII for Machine Design (NII mashinovedentya) os ee 


“TITLE: Investigation of the stability of defects arising in metals due to metal 
- fatigue — - soe wa 


SOURCE: ‘Fizika metallov 4 metallovedeniye, v. 21, no. 6, 1966, 929-934 


TOPIC TAGS: aluminum metallurgy, copper, x ray diffraction study, x ray scattering, 
metal crystal ea: : 


ABSTRACT : “ithe stability of fatigue defects in metals was studied on both ee x 
and copper” specimens, The atudy supplements the results of an earlier investigation | 
by B. M. Rovinskiy and V. G. Lyutsau (FMM, 1961, 12, 305). The work was carried . 
out by measuring the change in x-ray scattering/py the metal specimens in the fa- - 
tigued and relaxed state, The effect of aging!on the plasticity and durability of - 
cyclically deformed copper was also studied. The experimental data obtained in 
this part of the investigation were treated after the method of N. N. Davidenkov 
and G, T. Nazarenko (ZhTF, 1953, 23,5 741), The experimental results are presented 
graphically (see Fig. 1). It was found that the intensity of scattered x-rays is 
notably dependent on deformation of the crystal lattice (caused by the eyclical 

- Geformations) and on aging (connected with the relaxation of the deformed crystal 
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Fig. 1. Integral intensity of the Debye 
line (400) of cyclically deformed copper 
as a function of aging period. Solid 

dots represent the relative scattered 
intensity for the specimens in the initial 


state. 1 - 10? cycles OT = 10 kg /om ; 
2 - 10° cycles O- max 7 26 kg/m; aging 
temperature ~ 80C. 


lattice). -The authors conclude that the vacancy and micropore defects heal with 
time, provided that the latter are smaller than A (critical), that vacancies are 
‘precipitated on pores and cracks in excess of A (critical), and that a general — 
coagulation of micropores amaller than A (critical) takes place in the aged 
specimens, Orig. art. has: 4 graphs. 
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